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Assessing drought risks is important due to their social and economic impacts on 

water resources, agriculture and ecosystems. In this study, the effects of climate change on 

the change in water area were monitored and evaluated in the Al-Hawizeh Marshes in 

southeastern Iraq, specifically within the area of Maysan Governorate. For this purpose, 

the trend in rainfall change was evaluated according to the Man-Kendall coefficient, in 

addition to determining the natural water variation index (NDWI), for specific years, 

including 2000, 2005, 2010, 2015, 2020, and 2023, with the aim of comparing the results of 

the index with the amount of rain falling on the Hawiza marsh basin. How much did it 

become clear, by extracting the values for the NDWI, that the year 2000 was one of the 

most water-abundant years, as the value of the index reached 0.6, following this year, the 

year 2005, when the index also recorded high values, amounting to about 0.4, and it is clear 

that there is a gradient in the water area covered by the Hawizeh Marshes. From the year 

2000-2023, as we also see that in 2010 the area of the natural water variation index during 

this year reached about 0.3. We conclude from what was stated through the analysis that 

the water area in the Hawizeh Marshes decreases with the progression of the years, as the 

year 2023 recorded the lowest value of the index amounting to 0.2. Which confirms the 

impact of the negative trend of rainfall on the main and nourishing sources of the Hawizeh 

marshes, such as the Karkha, Tayeb, and Duwayrig rivers, as well as the Musharrah and 

Al-Kahla rivers. 
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𝑠𝑔𝑛(𝑥𝑖 − 𝑥𝑗) = {

1, 𝑥𝑖 − 𝑥𝑗 > 0
0, 𝑥𝑖 − 𝑥𝑗 = 0

−1, 𝑥𝑖 − 𝑥𝑗 < 0
,

𝑉𝐴𝑅(𝑆) =
1

18 
(𝑛(𝑛 − 1)(2𝑛 + 5) − ∑ 𝑞𝑘(𝑞𝑘 − 1)(2𝑞𝑘 + 5))

𝑝

𝑘=1
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𝑁𝐷𝑊𝐼 =
𝐵𝑎𝑛𝑑 𝐺𝑟𝑒𝑒𝑛 − 𝐵𝑎𝑛𝑑 𝑁𝐼𝑅

𝐵𝑎𝑛𝑑 𝐺𝑟𝑒𝑒𝑛 + 𝐵𝑎𝑛𝑑 𝑁𝐼𝑅
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𝑁𝐷𝑊𝐼 =

𝐵𝑎𝑛𝑑 2 − 𝐵𝑎𝑛𝑑 4

𝐵𝑎𝑛𝑑 2 + 𝐵𝑎𝑛𝑑 4

𝑁𝐷𝑊𝐼 =
𝐵𝑎𝑛𝑑 3 − 𝐵𝑎𝑛𝑑 5

𝐵𝑎𝑛𝑑 3 + 𝐵𝑎𝑛𝑑 5

 النسبة المئوية المساحة المؤشر

2000 
426.0153 62.93448 

250.9035 37.06552 

2005 

 النسبة المئوية المساحة

170.1234 25.13203 

506.7953 74.86797 

2010 

 النسبة المئوية المساحة

465.9856 68.83922 

210.9332 31.16078 

2015 

 النسبة المئوية المساحة

547.278 80.84841 

129.6407 19.1516 

2020 

 النسبة المئوية المساحة

337.6813 49.88506 

339.2374 50.11494 

2023 

 النسبة المئوية المساحة

527.6519 77.94908 

149.2668 22.05092 
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